The purpose of this study was to estimate the prevalence and risk factors of hypertension in adults indigenous to their traditional communities from the north of Mexico. The study was based on a crosssectional survey of inhabitants from Mexicaneros, Huicholes and Tepehuanos communities, which have not been influenced by a western lifestyle. A home interview and clinical examination that included blood pressure and anthropometric measurements of 217 men and 598 non-pregnant women aged between 35 to 64 years was carried out. Eligible indigenous subjects must have had no migratory history to partially or totally urbanised areas. Target population represented approximately 100% of the indigenous people who have spent all their life time in the community of birthplace. Age and body mass index average was 48.9 ± 12.9 years and 25.6 ± 5.1 kg/m 2 . Hypertension was identified in 56 indi-
Introduction
Hypertension is a common finding in the general population, with a prevalence that varies widely worldwide. Populations of developing countries now face the greatest risk for hypertension. Twentyfour percent of the US adult population had hypertension, 1 whereas in the urban areas of Mexico the prevalence of hypertension reaches 25%, 2 and in the partly westernised Mexican rural communities it varies from 15% to 21%. 3, 4 There is plenty of evidence to the fact that hypertension differs among racial groups. 1, [5] [6] [7] Many studies have suggested that African Americans, nonHispanic black, non-Hispanic white and Mexican American populations, have a higher prevalence of hypertension than whites. [6] [7] [8] The prevalence of hypertension among indigenous inhabitants of traditional Latin American communities has not been viduals, 45 women and 11 men (prevalence 6.87%, 95% confidence interval (CI) 5.1-8.6). Forty-one percent of the hypertensive subjects were aware of being hypertensive. Hypertensive subjects had a higher intake of saturated fats than non-hypertensives. Salt consumption was lower than 6 g per day in subjects with and without hypertension. High intake of saturated fats (odds ratio 6.4, 95% CI 2.1-12.3; P Ͻ 0.01) was an independent predictor for hypertension. This study presents, for the first time, data concerning hypertension in adults who are indigenous to and living in traditional communities from Mexico. Prevalence of hypertension was lower than in the partly urbanised rural communities with a westernised lifestyle and the urban areas of Mexico. Journal of Human Hypertension (2000) 14, 555-559 well studied. Although the 'exposure' to race is an inherent trait difficult to measure or even to define, 9 the available reports show that populations of indigenous ancestry, without racial admixture, exhibit a lower prevalence of arterial hypertension. 10 The study of hypertension on inhabitants from traditional communities offers the opportunity to evaluate the essential attributes or causal role of the known cardiovascular risk factors on the rise of blood pressure, among populations with low prevalence of hypertension risk factors.
The purpose of this study was to estimate the prevalence and associated risk factors of hypertension in adult indigenous to their traditional communities from the north of Mexico.
Materials and methods
Previously approved by the Mexican Social Security Institute Research Committee, and after obtaining the patient informed consent, an epidemiological survey was conducted among men and women inhabitants of traditional indigenous communities of Durango State in the north of Mexico (Figure 1 ).
Design and setting has been previously described. 11 In brief, the sample to be studied was determined according to two-stage cluster sampling. In the first stage of sampling, the geographical areas were divided into clusters of traditional indigenous communities. In the second stage, a random sample of households was selected from each community. From each household, men and women between 35 and 64 years age were invited to participate. Eligible women for the study would not be pregnant. An inhome interview and clinical examination was carried out. 11 All the interviewers were physicians working in the Solidarity Program health care of the Mexican Social Security Institute. Prior to the start of study a training course was conducted to standardise both techniques of blood pressure and anthropometric measurements.
Thirty-seven (12 Tepehuanas, 13 Huicholes, and 12 Mexicaneras) indigenous communities were selected, this figure represents approximately 100% of the traditional communities in the selected geographical area which are in the north western Mexican mountains (Figure 1) . These communities are difficult to get to, so are not influenced by a western lifestyle, and the majority are of less than 100 inhabitants.
The selected communities have no racial admixture. Indigenous inhabitants of these communities that were invited to participate in the study have no migratory history to partially or totally urbanised towns, so they have spent their life time in their original indigenous community of birthplace.
Questionnaires were completed on age, smoking habits and alcohol consumption. A semiquantitative food frequency questionnaire to obtain information about individual nutrient intake in the customary diet was applied. This questionnaire collected quantitative data about the type of food consumed in the previous 3 days. Dietary records were analysed for total calories, carbohydrates, proteins, fats and sodium chloride.
To provide a demographic comparison between the hypertensive indigenous subjects vs the hypertensive subjects of urban communities, we selected 670 women and 305 men from our database of individuals who have participated in various research studies over the past 4 years. To be included in this sample, subjects from urban areas must have been selected in a random way from the urban population.
Using a mercury sphygmomanometer, the technique of blood pressure measurement, and the hypertension diagnoses criteria assumed were those recommended in the Sixth Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. 12 Furthermore, subjects who self-reported to be hypertensive and were currently taking antihypertensive drugs were also considered as hypertensives irrespective of their systolic/diastolic values. Subjects that self-reported not being hypertensive and had blood pressure values that defined hypertension, were considered as newly diagnosed cases.
In the standing position weight and height were measured with the subjects in light clothing and without shoes. Body mass index (BMI) was calculated as weight (in kilograms) divided by height (in meters) squared. Waist circumference was taken as the minimum circumference at umbilicus level. Hip circumference was taken as the maximum circumference around the buttocks posteriorly and the symphysis pubis anteriorly. Waist-to-hip ratio was calculated as waist circumference divided by hip circumference. Obesity was defined as BMI у30 kg/m 2 and abdominal obesity as waist-to-hip ratio у0.8 in women and у0.9 in men.
Statistical analysis
Differences between the urban and indigenous men and women, with and without hypertension, were assessed using the unpaired Student's t-test. To determine which factors were independently associated to hypertension, multivariate logistic regression analyses was used to compute the odds ratio (OR) to the development of hypertension. It was considered a 95% confidence interval (CI). Data were analysed by using the Statistical package SPSS V 8.0.
Results
We included 815 indigenous subjects (598 women and 217 men), a figure that represents approximately 97% of the indigenous people that have spent all their life time in the community of birthplace. Age ranged from 37 to 63 years (48.9 ± 12.9 years). The average BMI was 25.6 ± 5.1 kg/m 2 . Hypertension was identified in 56 individuals, this is for a prevalence of 6.87%, 95% CI 5.1-8.6 (45 women, 7.52%, 95% CI 5.4 -9.7; and 11 men, 5.06%, 95% CI 2.5-8.8), for a female/male ratio = 1.43:1.
Forty-one percent of the hypertensive subjects were aware of being hypertensive, among these subjects the average systolic and diastolic blood pressure was 137.2 ± 26.9 mm Hg and 87.8 ± 16.9 mm Hg, respectively. The duration of hypertension varied from 1.5 to 16 years. Eighty-four percent were noncontrolled. Thirty-three subjects were newly diagnosed as hypertensive (58.9%, 95% CI 44.9-71.9), with an average systolic and diastolic blood pressure of 153.9 ± 7.5 mm Hg and 90.6 ± 5.6 mm Hg.
Hypertension among subjects in urban communities had a prevalence of 26.5% (95% CI 23.8-29.4). We identified 177 hypertensive women (26.4%, 95% CI 23.1-29.8) and 82 hypertensive men (26.9%, 95% CI 22.0-32.0) ( Table 1) .
Hypertensive indigenous subjects were older than non-hypertensive (51.2 ± 13.8 years vs 42.6 ± 13.9 years, P Ͻ 0.000), and had higher BMI (27.8 ± 5.2 kg/m 2 vs 25.5 ± 4.5 kg/m 2 , P = 0.007) and waist-to-hip ratio (0.83 ± 0.2 vs 0.75 ± 0.2, P Ͻ 0.000) than subjects without hypertension. Nevertheless, only six hypertensive women (13.3%), four hypertensive men (36.3%), and eight (1.05%) of the nonhypertensive subjects were obese, P Ͻ 0.000. On the other hand, obesity prevalence in the urban community was 31% (95% CI 28.2-34.0).
Among subjects in the indigenous communities surveyed, the alcohol consumption was widely distributed. Indigenous men and women, with and without hypertension, had higher alcohol consumption than inhabitants of urban communities. Smoking was also significant, it was higher among indigenous men and men of urban communities, whereas urban women showed higher tobacco consumption than indigenous women (Table 1) .
Hypertensive men and women of urban communities had higher BMI, waist-to-hip ratio, age and blood pressure values than the hypertensive indigenous (Table 1) .
Hypertensive and non-hypertensive indigenous women had higher parity rate than the correspondent urban women (Table 1) .
Among the indigenous community, a greater intake of saturated fats characterised the customary diet of the hypertensive subjects. Salt consumption was not as much as 6 g per day in subjects with and without hypertension, however hypertensive subjects had a higher consumption of salt than non- (Table 2 ). In the hypertensive subjects in urban communities, average salt consumption was of 9.2 ± 2.8 g per day (Table 2) .
High intake of saturated fats (OR 6.4, 95% CI 2.1-12.3; P Ͻ 0.01) was an independent predictor for hypertension in the hypertensive indigenous subjects, whereas in the subjects of urban communities salt consumption was OR 7.1 (95% CI 5.4 -11.3, P Ͻ 0.001).
Discussion
The results of this study present for the first time data concerned with hypertension in a populationbased survey of adults' who are indigenous to and living in traditional communities from Mexico.
Prevalence of hypertension in the traditional communities that we studied is lower than in the Durango urban communities with a westernised lifestyle, and the urban areas of Mexico. 2 In these indigenous communities there was a significant female predominance because a large proportion of young males had occupational migration so, comparative to urban areas, the indigenous communities have a modified population structure. 11, 13 There are few reports about the prevalence of hypertension and its association with cardiovascular risk factors in ethnic minority groups of traditional communities, 10, [14] [15] [16] [17] and is virtually unknown in Latin American traditional-living populations. The epidemiological pattern of the cardiovascular risk profile in the indigenous people of traditional communities differs from that among inhabitants of partly westernised or westernised urban societies, 14 and thus provide an attractive population for examining the natural history of hypertensive disease. 9 Low total calorie intake at the expense of high saturated fats and low protein intake characterised the customary diet pattern in the traditional com- munities that we studied. These diet patterns determine a population with obesity practically absent.
With regard to this it should be noted the low average of BMI and waist-to-hip ratio in the indigenous population studied. Only 10 (17.8%) hypertensive patients were obese. The low prevalence of obesity and hypertension that we found among indigenous subjects could be evidence of the significant role of obesity on the increase of blood pressure risk. In this regard, the high frequency of hypertension in the urban communities was not surprising taking into account that urban subjects showed the highest frequency of obesity. Current data support that hypertension is determined in part by genetic factors and arises from the interaction of environmental risk factors, 18 of which dietary salt intake is one of the most important. 16, 18, 19 The indigenous subjects that we studied had an average salt intake that ranged from 4.2 g/day to 5.9 g/day, whereas in the subjects from urban communities it was 6.5 g/day to 10.2 g/day. This finding confirms previous reports that in a population with a low salt intake there is little or no hypertension. 16 Although we did not measure the lipid profile, the higher saturated fat intake in these indigenous communities was strongly associated with hypertension. On this concern, saturated fat intake is directly related to cardiovascular risk but not with the development of type 2 diabetes, 20 which is in agreement with our previous reports concerning the absence of type 2 diabetes in these indigenous communities.
11
Cardiovascular risk associated with intake of saturated fats may be related to an increase in total and low-density lipoprotein-cholesterol serum levels.
Further research is required in order to clearly define the role of saturated fats on the pathogenesis of hypertension in the absence of other cardiovascular risk factors.
Hypertensive subjects in both urban and traditional indigenous communities had poorer blood pressure control. In the indigenous communities, this is may be due to the communication problems with health workers and access to community health services, both barriers to effective health care. Whereas, in urban communities it may be due to the westernised lifestyle with lack of exercise promoting obesity, and the greater consumption of salt.
The prevalence of hypertension in subjects of traditional-living populations is lower than the prevalence in ethnic minorities living in developing communities, 1, 2, 6, 10, 14, 15, 17, 21 suggesting that sociocultural changes related with a westernised lifestyle increase the prevalence of hypertension.
14 Although the number of hypertensive indigenous that we identified was small, it is necessary to take into account that we included approximately all the subjects living in the indigenous communities. So, inferences on prevalence and epidemiologic characteristics are representative for such indigenous communities.
The best that can be inferred from this evidence is that hypertension is a 'disease of civilization' resulting from an interaction between a modern lifestyle pattern that promotes a lack of physical activity, a high prevalence of obesity, with high salt consumption, and genetic factors. 9, 18 With respect to the role of race, there are no consistent conclusions, 16 and it is likely a source of bias to draw a etiologic inferences of racial differences in the prevalence of hypertension. What would be expected if these shared indigenous groups had equal developing conditions and diet with subjects in westernised communities? Further research will be required to understand the role of race on hypertension.
